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INFANT  MORTALITY.* 

faff 

By  A.  K.  CHALMERS,  M.D., 

Medical  Officer  of  Health,  Glasgow. 


In  following  the  curve  of  infant  mortality  over  a series  of  years,  few 
features  are  more  striking  than  the  contrasts  which  it  presents.  Every 
movement  is  an  exaggeration.  It  differs  in  the  various  portions  of 
the  United  Kingdom.  It  is  always  higher  in  England  than  in  Scot- 
land, although  the  relationship  of  their  general  death-rates  is  reversed. 
It  is  invariably  lowest  in  Ireland.  The  towns  stand  out  in  marked 
contrast  with  the  rural  districts,  and  yet  the  difference  between  them 
may  not  be  greater  than  exists  between  the  suburbs  of  a large  town 
and  the  town  itself.  In  the  insular  rural  districts  of  Scotland  the 
rate  for  the  decade  1891-1900  was  76  per  1000  ; in  certain  residential 
suburbs  of  Glasgow  it  was  only  74.  These  districts  have  little  in 
common  from  the  point  of  view  of  sanitation  save  the  one  feature  of 
surface  density. 

Next  in  interest  to  the  contrasts  which  the  rates  present  are  their 
points  of  correspondence.  There  is  a prevailing  belief  that  the  rate 
is  stationary,  whereas  what  in  reality  is  occurring  is  an  increase  after 
a period  of  decrease.  In  the  Southern  as  well  as  in  the  Northern 
portions  of  the  United  Kingdom  the  ’70’s  decade  marked  the  beginning 

Introduction  to  discussion  at  a meeting  of  the  Society  of  Medical  Officers 
of  Health,  February  9th,  1906.  The  subject  of  the  present  discussion  was 
agreed  upon  some  months  before  the  proposed  National  Conference  was 
suggested,  and  the  present  notes  have  in  consequence  undergone  some 
modification — their  scope,  indeed,  being  almost  wholly  confined  to  a short 
summary  of  the  changes  which  may  be  traced  in  the  recorded  rates  of 
several  parts  of  the  country,  together  with  an  endeavour  to  indicate  the 
causes  which  appear  to  have  produced  these  changes,  and  tho  period  of  the 
first  year  at  which  they  have  occurred. 
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of  a decline  in  the  rate  which  had  not  been  maintained.  Sanitary 
effort  had  not  become  less,  but  more  active,  in  the  later  years  of  the 
19th  Century,  and  the  persistence  of  a refractory  and  increasing  rate 
coincident  with  this,  fully  explained  the  increasing  attention  the  sub- 
ject was  receiving.  Yet  even  here  there  are  contrasts  ; for  although  the 
increase  has  not  in  most  of  the  large  towns  attained  the  level  of  the 
years  preceding  the  /0’s  decrease,  the  rate  of  the  last  decade*  is  an 
increase  on  the  80  s,  and  in  Scotland  is  higher  than  at  any  previous 
period.  And  it  is  in  the  small  towns  of  Scotland  and  in  its  mainland 
rural  districts  that  the  chief  increase  has  been  experienced  ; for  in 
most  of  the  large  manufacturing  towns  of  both  countries — to  which 
Birmingham,  Dundee,  and  Aberdeen  are  to  some  extent  exceptions — 
(see  Table,  p.  14) — the  rates  for  the  last  decade  are  lower  than  those 
which  prevailed  before  the  decrease  in  the  ’70’s  began. 

It  thus  becomes  important  to  discover  at  what  period  of  infant 
life  the  change  has  taken  place,  and,  confining  this  portion  of  the 
enquiry  to  Glasgow,  some  striking  contrasts  again  are  presented. 
Using  as  data  for  this  the  deaths  in  the  first  three  years  in  each  decade 
since  the  ’70’s,  it  is  seen  that  while  the  total  rate  is  now  lower  by  15 
per  cent,  this  reduction  represents  a decrease  of  30  per  cent  in  the 
proportion  of  deaths  occurring  from  the  sixth  to  the  twelfth  month  ; 
of  16  per  cent  in  those  occurring  between  the  third  and  the  sixth 
months,  but  a practical  stability  of  the  rate  during  the  first  three 
months  of  life. 

In  the  later  months  of  infant  life,  when  the  prevailing  diseases  have 
something  in  common  with  those  of  after  years,  some  reduction  in 
the  rate  can  thus  be  shown  ; but  the  deaths  in  the  first  three  months 
are  scarcely  due  to  disease  in  the  ordinary  sense,  but  to  defective 
vitality,  and  the  whole  field  of  ante-natal  influences — cell  deterioration 
in  the  parents,  whether  from  alcoholic  excess,  syphilis,  or  over- 
indulgence  in  the  many  forms  to  which  adult  life  is  addicted — comes 
into  view.  The  lowering  birth-rate  which  began  in  the  ’70rs  decade 
has  afforded  the  suggestion  that  with  fewer  births  we  are  obtaining 
a more  virile  race,  but  the  permanence  of  the  death-rate  under  three 
months  scarcely  supports  this  suggestion. 

In  view  of  the  recent  increase  of  the  total  rate,  the  causes  to  which 
the  deaths  were  attributed  become  important.  Difficulties  in  the 
way  of  corresponding  groupings  of  disease  over  a long  series  of  years 
must  be  taken  into  account,  but  it  may  be  shown  that  its  chief 

* 1891-1900.  Since  then  lower  rates  have  again  prevailed.  See  Chart  I. 
(p.  8)  and  Table  on  p.  18. 
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contributors  were  the  diseases  of  digestion  and  of  the  nervous  system. 
Diarrhoeal  disease  to  a large  extent  influenced  the  total  volume  of  the 
former,  and  meteorological  conditions  must  be  taken  into  account  in 
examining  the  recent  increase,  but  they  scarcely  answer  the  question 
whether  it  was  due  to  a returning  prevalence  of  causes  which  had  been 
more  actively  in  operation  before  the  decline  in  the  ’70’s,  or  to  the 
introduction  of  other  factors  arising  from  the  social  changes  which 
are  occurring.  Is  nursing  less  practised  than  formerly,  or  are  more 
mothers  less  able  to  nurse  ? 

The  bearing  of  the  question  on  general  hygiene  is  important.  It 
is  part  only  of  the  reawakening  interest  in  the  defective  and  underfed 
among  our  school  children,  and  in  the  inefficients  among  the  industrial 
community.  It  is  gradually  widening  the  area  of  preventive  medicine, 
and  adding  individual  prophylaxis  to  the  problems  of  external 
environment.  This  is  the  problem  as  it  presents  itself  to  Local 
Authorities  who  are  responsible  for  the  nation’s  health.  Personal 
supervision  of  the  nursling  has  produced  noteworthy  results  in 
Huddersfield  and  elsewhere  ; but  the  problem  is  how  to  extend  to  all 
children  who  require  it  the  individual  interest  which  is  possible  to 
the  few.  To  make  much  advance  a more  intimate  acquaintance  with 
the  conditions  preceding  infant  deaths  is  required.  In  the  first  place 
our  Registration  Act  requires  amendment  so  that  early  knowledge 
of  births  may  be  available.  Almost  one-third  of  the  infant  deaths 
occur  during  the  first  four  weeks  of  life  ; yet  in  Scotland  twenty-one 
days,  and  in  England  forty-two,  may  elapse  before  a birth  is  registered. 
In  those  portions  of  towns  where  the  information  is  most  required, 
the  whole  period  is  usually  allowed  to  elapse  before  the  birth  is 
registered.  Dispensaries  for  nurslings  have  proved  valuable  in 
France  in  increasing  the  intelligent  interest  of  the  mother  in  her  child, 
and  might  with  advantage  be  followed  here.  On  all  hands  the  need 
for  intelligent  supervision  is  admitted,  and  there  is  an  endless  variety 
of  scope  for  local  organizations  assisting  Local  Authorities  in  the  work. 
The  problem  for  each  town  can  only  be  reasonably  approached  through 
a knowledge  of  its  local  conditions. 

Scope  of  Discussion. 

In  this  we  have  a general  outline  of  the  subject  under  review,  but 
some  limitation  of  the  scope  of  an  isolated  discussion  is  necessary. 
There  is  common  agreement  that  the  death-rate  among  infants  is 
refractory,  and  in  many  districts  administrative  action  on  more  or 
less  definite  lines  is  already  being  taken  to  reduce  it.  So  far  as  these 
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have  yielded  results  which  may  be  expressed  in  a general  statement, 
they  point,  I think,  with  singular  unanimity  to  the  necessity  for 
systematic  supervision  of  the  nursling.  This  supervision  may  be 
official  or  voluntary  in  character,  but  its  best  results  are  produced 
when  operating  through  home  influences.  Of  necessity,  therefore — 
although  to  some  extent  unconsciously — the  horizon  of  administrative 
preventive  medicine  is  being  pushed  outwards,  and  individual  prophy- 
laxis is  claiming  assistance  from  its  every-day  activities. 

It  is  needless  to  ask  how  far  we  individually — or,  what  is  more 
important,  how  far  the  Authorities  which  we  represent — may  legiti- 
mately go  in  this  direction,  i.e.,  may  legitimately  place  to  the  public 
charge  the  cost  of  an  effort  whose  object  commends  itself  to  all  of  us, 
but  whose  methods  introduce  an  entirely  new  departure  into  the 
domain  of  administration.  We  shall  ultimately  be  judged  by  the 
results  we  produce,  and  the  reclaiming  of  infant  lives  forms  but  the 
natural  background  as  it  were  to  the  whole  question  of  physical 
inefficiency  in  childhood  and  adolescence. 

Moreover,  the  urgency  of  the  demand  and  the  magnitude  of  the 
issues  are  obtaining  public  recognition,  while  few  can  be  more  conscious 
than  are  the  members  of  this  Society,  of  apprehension  lest  the  oases 
which  individual  effort  has  produced  should  end  in  disillusionment 
elsewhere,  unless  the  varying  circumstances  of  different  districts  and 
the  causes  of  their  infant  deaths  are  kept  in  view. 

For,  while  we  speak  of  infant  mortality  as  the  sum  of  causes  which 
reach  their  final  phases  in  the  first  twelve  months  of  extra-uterine 
life,  we  need  scarcely  be  reminded  that  among  them  must  be  reckoned 
not  only  some  which  are  ante-natal  in  their  origin,  but  some  that  are 
even  ante-conceptional,  or  what  Ballantyne  so  well  expresses  as 
resulting  from  an  interruption  to  the  chain  of  normal  heredity,  i.e., 
as  being  due  to  cell  deterioration  or  morbid  heredity. 

There  thus  opens  out  a phase  of  the  problem  of  infant  mortality 
which  for  the  moment  is  beyond  administrative  methods  at  least, 
and  yet  some  conception  of  its  volume  is  essential  if  we  are  reason- 
ably to  consider  the  question  : How  much  of  the  mortality  of  infants 
is  due  to  causes  which  may  be  directly  attacked  by  methods  of 
administration  ? 

Here,  however,  we  are  on  the  very  borderland  of  conjecture,  for 
unless  we  are  to  regard  mankind  as  wholly  exempt  from  the  operation 
of  those  laws  which  appear  to  regulate  the  maintenance  of  species 
in  other  forms  of  life,  the  number  beginning  any  generation  must 
always  be  considerably  in  excess  of  that  which  reaches  maturity. 
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“ Regardless  of  the  single  life,  yet  careful  of  the  type,”  is  the  poet’s 
way  of  expressing  what  the  evolutionist  means  when  he  points  to  the 
risks  of  elimination  as  controlling  the  rate  of  reproduction.  Many 
acorns  must  fall,  so  that  the  single  one  which  is  to  maintain  its  species 
may  escape.  Numberless  proglottides  must  be  shed  by  the  tapeworm 
in  order  that  one  only  may  ultimately  return  to  its  human  host  through 
the  uncooked  flesh  of  the  pig. 

Interesting  as  this  aspect  of  the  question  is,  it  does  not,  however, 
immediately  concern  us,  for  although  we  cannot  suggest,  even 
approximately,  what  might  for  lack  of  a better  phrase  be  termed  the 
natural  death-rate  during  the  12  months  of  infancy,  we  quite  recognize 
that  between  the  extremes  which  we  know  to  exist  there  is  a 
sufficiently  large  field  for  all  our  energies. 

Urban  and  Rural  Contrasts. 

It  has  been  suggested  that  the  difference  between  the  death-rate  of 
infants  in  urban  and  rural  districts  represents  very  fairly  what  may 
be  ascribed  to  the  blighting  effect  of  urbanization  on  infant  life.  In 
a sense  this  is  true,  but  it  fails  to  present  a complete  picture.  In 
particular,  it  lacks  the  element  of  contrast  which  we  know  to  exist 
between  sections  of  even  one  population.  In  the  decade  1891-1900 
the  infantile  mortality  in  Scotland  was  128  per  1000  births  ; in  its 
principal  towns  it  was  147,  and  in  its  insular  rural  districts  (population, 
1901  census,  122,788)  it  was  76.*  In  the  same  decade  the  infantile 
rate  of  Glasgow  was  149,  and  in  five  of  its  best  districts  (Langside, 
Mount  Florida,  Pollokshields,  Hillhead,  and  Kelvinside — population, 
1901  census,  49,715)  it  was  74. 

So  that,  without  any  assumption,  here  is  a limited  illustration  that 
an  infantile  death-rate,  which  is  little  more  than  half  the  rate  for  the 
principal  towns  in  Scotland,  is  actually  being  attained  under  such 
widely  differing  conditions  of  life  as  we  know  to  exist  among  our 
Islanders  on  the  one  hand,  and  in  the  residential  portions  of  a large 
town  on  the  other.  In  one  sanitary  circumstance  only  can  these 
populations  be  said  to  have  anything  in  common,  viz.,  in  both  the 
element  of  surface  density  is  wanting.  But  the  internal  conditions  of 
housing  differ  so  widely  that  it  is  doubtful  whether  this  factor  can 
alone  outweigh  the  disadvantages  with  which  life  is  surrounded  in 
the  island  population.! 

* 8ee  Supplement  to  48th  Detailed  Annual  Report  of  Registrar- General  for 
Scotland,  1905,  p.  cxiii. 

t See  Report  to  Local  Government  Board,  Scotland,  on  the  Sanitary 
Condition  of  the  Lews,  pp.  4-6  (Cd.  2616),  1905. 
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We  bemoan  a falling  birth-rate,  but  a reduction  by  only  half  the 
difference  between  our  best  and  our  worst  districts  would  more  than 
supply  all  we  are  losing  by  its  decrease. 

General  View. 

In  any  general  view  of  the  question,  if  extended  over  a period  of 
years,  few  features,  as  has  been  said,  are  more  suggestive  than  its 
contrasts.  It  adds  about  3 per  1000  to  the  general  death-rate  of 
individual  populations,  but  is  not  always  highest  when  the  death-rate 
is  greatest.  There  are  features  in  it  which  suggest  a rapid  response 
to  the  awakening  sanitary  activity  of  the  third  quarter  of  last  century, 
and  find  a parallel  only  in  the  obliteration  of  typhus  fever  in  towns. 
Thereafter,  despite  increasing  stringency  of  administration,  the  rate 
creeps  slowly  upwards,  until  the  close  of  the  century  shows  elevations 
almost  equal  to  any  formerly  reached.  The  Registrar-General’s 
Divisions  of  Scotland  present  decennial  rates  which  serve  to  illustrate 
this  : — 


SCOTLAND.* — INFANTILE  DEATH-RATE  IN  3 DECENNIA. 


1S71-S0. 

1881-90. 

1891-1900. 

% Population 
(1901  Census). 

Scotland  

123 

119 

128 

100 

Principal  Towns 

150 

140 

147 

40 

Large  „ 

134 

127 

134 

13 

Small  ,, 

118 

112 

121 

21 

Mainland  Rural 

91 

89 

95 

23 

Insular  ,, 

81 

72 

76 

3 

The  direction,  quite  as  much  as  the  range  of  movement,  in  the  last 
decade  is  significant.  It  increases  in  all  the  Registrar-General's 
divisions  ; but  it  is  because  of  the  increase  in  the  small  towns  and 
mainland  rural  districts  that  the  rate  for  Scotland  as  a whole  is  higher 
in  the  last  decade  than  in  the  first.  To  what  are  we  to  ascribe  this  ? 
Is  there  a returning  prevalence  of  the  causes  which  were  operative 
before  the  ’70’s  decade,  or  are  other  causes  being  substituted  which 
our  present  methods  of  administration  do  not  reach  ? 

Broadly,  does  the  decrease  and  subsequent  increase  reflect  what  is 
possible  to  external  sanitary  effort  in  the  one  case,  and  the  supervention 
of  causes  which  can  only  be  met  by  individual  prophylaxis  on  the 
other  ? Here  we  may  interpose  a remark  on  the  term  Infantile 
Mortality.”  It  is  a useful  phrase  in  which  to  sum  up  the  causes  of 
death  in  a given  period  of  life,  but  beyond  that  it  is  open  to  the  same 

* (a)  Principal  Towns — population  over  25,000 

(b)  Large  Towns — „ „ 10,000 

(c)  Small  Towns — » >>  2,000 
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objections  as  the  phrase  “ Zymotic  Mortality.”  To  gauge  its  value 
we  require  a more  rigid  adherence  to  the  groupings  of  disease,  so  that 
its  component  parts  may  be  compared.* 

Among  the  contrasts  which  the  curve  of  infantile  mortality  presents, 
probably  the  most  striking  is  obtained  by  comparing  the  rates  for  the 
Northern  and  Southern  portions  of  the  United  Kingdom  (Chart  I. 
on  page  8).  Ireland  we  know  is  much  below  both,  having  a rate 
of  100  for  last  decade. 

Although  the  general  death-rate  is  higher  in  Scotland  than1  in 
England,  its  infantile  mortality  rate  is  always  lower,  and  the  expecta- 
tion of  life  at  birth  is  greater.  It  is  possible  that  an  age  and  sex 
correction  for  both  countries  would  equalize  the  general  death-rate, 
but  this  would  not  affect  that  of  infants. 

But  while  the  relative  elevations  of  the  rates  are  thus  contrasted, 
there  is  a marked  correspondence  in  the  movement  of  the  curve  during 
the  past  fifty  years.  In  both  there  is  the  same  tendency  towards 
decrease  in  the  rate  during  the  years  1875-80,  while  again  in  both 
towards  the  end  of  the  century  the  movement  is  upwards.  This  is 
most  marked  in  Scotland,  where,  moreover,  it  is  associated  with  an 
increase  in  the  rate  for  diarrhceal  disease  (see  Chart  II.  on  page  9).f 
The  displacement  of  certain  forms  of  enteritis — formerly  included 
among  the  diseases  of  digestion  but  now  transferred  to  “ general 
diseases  ” — should  here  be  borne  in  mind,  however. 

Summing  up  these  features  for  both  countries,  it  may  be  said  that 
the  gain  during  the  ’70’s  has  been  lost,  and  that  during  the  last  decade 
of  the  century,  especially  in  Scotland,  a higher  level  than  formerly 
has  been  recorded. 

The  decennial  averages  are  as  follows  : — 


DEATHS  OF  INFANTS  PER  1000  BORN. 


1851-60. 

1861-70. 

1871-80. 

1881-90. 

1891-1900. 

1901-03. 

England  and  Wales 

154 

154 

149 

142 

153 

139 

Scotland  ... 

120f 

121 

123 

119 

128 

120 

h:  The  transpositions  which  may  occur  find  ready  illustration.  “Convul- 
sions” indicate  a mode  of  death,  not  its  cause.  Yet  deaths  attributed  thereto 
become  “Nervous”  in  classification,  although  in  many  cases  they  are  in  all 
probability  “Digestive”  (intestinal)  in  origin.  So  also  “Enteritis — not 
Infective”  and  “ Gastro-Enteritis  ” must  frequently  require  such  scrutiny  as 
only  Medical  Registrars  could  exercise  before  their  relegation  to  the  local 
“ Digestive”  group  or  to  the  “Diarrhceal”  group  of  General  Diseases. 

t At  the  foot  of  this  Chart  the  curve  of  mean  Autumn  temperature  (July- 
Sept.)  in  Glasgow  is  shown. 

} 1855-30. 
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The  ’70’s  Decrease. — The  ’70’s  decrease  looks  a comparatively 
unimportant  thing  as  presented  in  the  curve  for  England  and  Scotland, 
but  it  reveals  some  new  features  when  viewed  in  the  light  of  what  was 
occurring  in  several  of  the  larger  towns  at  this  period  (see  Chart  III.* 
and  Table  on  p.  14). 

Glasgow  Chart , 1855-1905.— When  I first  looked  at  this  chart,  a 
ready  explanation  of  its  most  striking  feature  occurred  to  me.  As 
you  will  see,  the  year  1871  marks  the  end  of  a period  which  was 
characterized  by  high  average  rates,  while  1876  begins  a period  during 
which  even  the  highest  rates  recorded  are  only  slightly  in  excess  of 
the  lowest  prior  to  1871.  Otherwise  it  presents  in  an  exaggerated 
way  the  features  of  the  curve  for  Scotland,  although  the  increasing 
rates  towards  the  close  of  the  century  fall  far  short  of  those  prior  to 
the  ’70’s.  In  the  17  years,  1855-71,  the  average  rate  was  171  per 
1000  ; in  1872-5  it  was  163  ; and  in  1876-1900,  147  ; while  for  the 
four  years,  1901-4,  the  average  was  143.  Shortly,  then,  there  is  a 
decline  in  the  infant  rate  of  14  per  1000  between  the  earlier  and  later 
portions  of  the  last  half-century. 

Two  questions  arise  here  : Can  we  find  any  indication  (1)  of  the 
cause  of  the  fall  in  the  ’70’s,  and  (2)  of  the  subsequent  increase  ? I 
have  already  alluded  to  the  explanation  which  occurred  to  me  in  the 
form  of  the  extensive  clearances  which  took  place  from  many  of  our 
worst  districts,  chiefly  in  the  first  half  of  this  decade.  But  to  demon- 
strate its  accuracy  it  was  necessary  to  prove  the  absence  of  a fall  in 
other  towns  similarly  situated,  except  with  regard  to  coincident 

clearances. 

Charts  of  Other  Towns.— Charts  have  been  constructed  on  the  death- 
rates  for  Liverpool  and  Manchester  (Chart  III.)  among  English  cities, 
and  for  Edinburgh,  Dundee  (Chart  IV.),  and  Aberdeen  (Chart  V.), 
among  Scotch  cities,  and  I have  taken  out  in  addition  the  figures  for 
Birmingham  and  Leeds.  Their  comparison  is  interesting.  Liverpool 
and  Manchester  display  features  in  common  with  those  I have  described 
in  the  Glasgow  Chart.  Edinburgh,  also,  although  on  a much  lower 
level,  presents  features  which  bring  it  rather  into  conformity  with  the 
towns  already  mentioned  than  with  Dundee  and  Aberdeen,  which  to 
some  extent  stand  alone  and  form  exceptions.  In  Aberdeen  the  lowest 
rate  experienced  was  in  the  ’70’s  decade-although  there  is  little 
fluctuation  in  the  decennial  rates  during  thirty  years-but  the  rate 
for  the  ’90’s  decade  is  considerably  in  excess  of  anything  formerly 

* The  parallel  curves  at  the  bottom  of  this  Chart  show  the  proportion 
(a  decreasing  one)  of  the  total  death-rate  due  to  deaths  at  ages  0-1. 
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14  Infant  Mortality 

reached.  Dundee,  on  the  other  hand,  presents  something  of  the 
features  which  we  saw  characterized  the  small  towns.  This  is 
probably  related  to  the  development  of  the  jute  industry.  It  has,  I 
think,  a larger  proportion  of  its  female  population  employed  than  anv 
other  town  in  Scotland.  In  Birmingham,  also,  the  rate  during  the 
’90’s  decade  exceeds  that  of  the  ’70\s. 


TOWNS— INFANT  DEATH-RATES  (DECENNIAL). 


. 

1851-60. 

1861-70. 

1871-80. 

1881-90. 

1891-1900. 

1901-04. 

Scotch  Towns  : 

Glasgow 

179* * 

165 

158 

147 

149 

142 

Edinburgh 

— 

144 

137 

132 

142 

130 

Dundee 

— 

173 

165 

159 

177 

160 

Aberdeen 

— 

132 

131 

133 

145 

144 

English  Towns  : 

Liverpool 

— 

237 

209 

183 

191 

177 

Manchester 

— 

214 

185 

179 

190 

177 

Birmingham  . . . 

— 

180 

182 

167 

187 

175 

Leeds  ... 

— 

202 

187 

173 

179 

169 

It  may  thus  be  said  that  in  Scotland  and  in  the  great  central  towns 
of  England  a break  in  the  ’70’s  is  uniformly  shown.  The  decade  was 
one  of  active  sanitary  reform,  and  it  would  seem  as  if  this  fall  should 
be  regarded  as  one  of  its  first  results. | Notwithstanding,  this 
suggestion  leaves  to  be  explained  the  rise  in  the  later  years,  which 
have  certainly  not  been  years  of  decreasing  interest  in  sanitation,  and 
scarcely,  we  think,  of  relaxed  control.  It  is  true  that  during  the  '70’s 
also  began  the  period  of  a decreasing  birth-rate,  and  it  has  been 
suggested  that,  with  fewer  children  born  per  family,  there  has  been 
an  increase  in  vitality.  Two  questions  thus  emerge  at  this  point 
which  are  quite  distinct  in  their  significance  : — 

(1)  To  what  extent  has  the  change  in  the  death-rate  resulted  from 
a lowering  of  the  rates  in  particular  diseases  ; and 

(2)  Is  there  evidence  of  increased  vitality  in  the  children  ? 

* 1855-60. 

f In  response  to  a query  regarding  the  occurrence  in  Liverpool  of  any 
clearances,  such  as  above  referred  to,  Dr.  Hope  replies : — ‘ We  did  as  a 
matter  of  fact  effect  a large  clearance  in  the  early  seventies,  but  what,  in  my 
opinion,  was  far  more  beneficial  was  the  abolition  of  common  privy-middens, 
and  the  substitution  of  water-closets  for  them.  These  middens  simply 
consisted  of  channels  in  the  earth,  rendered  more  or  less  impervious  by  brick- 
work, but  they  were  of  a large  size  and  extended  from  one  end  of  the  street 
to  the  other.” 
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Changes  in  Death-rate  at  Certain  Periods  of  First  Year. 

We  have  seen  that  a reduction  of  15  per  cent  in  the  infantile  death- 
rate  of  Glasgow  occurred  during  the  fifty  years  under  review,  and  in 
order  to  discover  the  precise  period  of  infant  life  wherein  this  fall 
occurred,  I have  taken  out  the  deaths  in  four  groups  of  three  years 
at  the  beginning  of  each  decade  since  1871.  The  deaths  number  in 
all  37,914,  and  the  births  out  of  which  they  occurred  248,659,  the 
deaths  in  each  three-yearly  period  being  assumed  to  have  occurred 
from  the  births  occurring  in  the  three  years  ending  at  mid-year  in 
the  last  year  of  each. 

GLASGOW.— BIRTHS  AND  INFANT  DEATHS. 


Period. 

Births. 

Deaths. 

-3  months- 

-6  months. 

-12  months. 

Total. 

1870-2 

57,549 

4,135 

1,799 

3,863 

9,797 

1880-2 

57,762 

3,774 

1,443 

3,329 

8,546 

1890-2 

60,296 

4,195 

1,541 

3,258 

8,994 

1900-2 

73,052 

5,239 

1,868 

3,470 

10,577 

248,659 

17,343 

6,651 

13,920 

37,914 

Stating  the  deaths  occurring  in  these  several  quarters  of  the  first 
year  as  a proportion  of  the  total  births  in  each  period,  we  have  the 
following  results  : — 

DEATH-RATE  AT  -3,  -6,  & -12  MONTHS,  PER  1000  BIRTHS. 


Period. 

-3  months. 

-0  months. 

-12  months. 

Total. 

1870-2  

72 

31 

67 

170 

1880-2  

65 

25 

58 

148 

1890-2  

70 

25 

54 

149 

1900-2  

72 

26 

47 

145 

Per  cent  reduction  \ 

1870-2,  1900-2 / 

— 

16 

30 

15 

So  that  the  first  result  of  the  comparison  is  to  show  that  a reduction 
of  15  per  cent  in  the  total  infant  mortality  resolves  itself  into  a con- 
tinuous reduction  of  the  rate,  now  amounting  to  30  per  cent  during 
the  third  and  fourth  quarters  of  the  first  year  of  life  ; a permanence 
of  the  rate  for  the  second  quarter  since  1880,  although  a reduction  of 
16  per  cent  when  1900-2  is  compared  with  1870-2  ; and  an  almost 
stationary  character  of  the  rate  during  the  first  three  months  of  life. 
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Prof.  Karl  Pearson,  as  you  know,  found  it  impossible  to  fit  the 
actual  curve  of  infantile  mortality  into  the  theoretical  without 
extending  his  view  backwards  over  the  whole  ante-natal  period,  and 
the  contrast  here  presented  between  the  first  and  the  third  and  fourth 
quarters  will  suggest  something  of  the  reason. 

The  difference  between  childhood  and  age  is  scarcely  greater  than 
between  the  first  month  and  twelve  months  of  infant  life.  The  diseases 
which  threaten  the  newly-emerging  life  are  those  which  strike  vertically. 
However  diverse  the  cause — syphilis,  alcohol,  dietetic  excess  in  the 
parent — it  is  physiological  unfitness  in  the  child  rather  than  disease 
which  tells  mostly  in  the  first  months,  while  in  the  later  months, 
environment,  in  the  sense  of  physical  surroundings,  comes  into  opera- 
tion, and  the  diseases  of  infancy  at  this  period  follow  more  closely 
those  of  the  period  of  childhood.  Were  information  available  on  any 
extensive  scale,  as  by  the  registration  of  still-births,*  we  should 
probably  be  able  to  make  some  advance  in  knowledge  of  the  relation- 
ship of  these  early  infant  deaths  to  ante-natal  fatalities,  and  thus  begin 
the  education  of  parents,  which  is  the  only  direction  likely  to  lessen 
this  form  of  mortality  in  infants. 

But,  in  answer  to  our  second  query,  this  permanence  in  the  pro- 
portion of  deaths  under  three  months  scarcely  supports  the  surmise 
that  with  fewer  births  we  are  obtaining  a more  virile  stock. 

Variation  in  Death-rate  of  Sexes. 

Another  feature  of  some  interest,  although  well  known,  is  the 
relative  fatality  among  the  sexes  at  this  period  of  life.  In  adult  life 
we  are  accustomed  to  regard  the  relatively  higher  rate  among  males 
as  resulting  from  the  greater  exposure  to  risk  which  is  incidental  to 
their  manner  of  life  ; but  this  impression  is  not  supported  by  an  appeal 
to  the  facts  of  infant  deaths.  The  following  figures  indicate  the  rates 
of  mortality  in  male  and  female  infants  respectively  during  the  period 
under  review  : — 


Period. 

Number  of  Deaths. 

Death-Rate  per  1000  Births. 

Male. 

Female. 

Male. 

Female. 

1870-2  

5,342 

4,455 

179 

156 

1880-2  

4,730 

3,816 

161 

135 

1890-2  

5,013 

3,981 

157 

132 

1900-2  

5,919 

4,658 

159 

130 

* The  relation  of  still  to  live  births  has  been  variously  stated  at  from 
per  4 to  7 cent. 
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The  male  births  always  exceed  the  female  in  number,  but  the  male 
infant  deaths  are  disproportionately  greater.  It  is  a fair  enough 
inference  from  these  rates  that  if  we  had  information  regarding  the 
proportion  of  still  to  live  births  in  each  sex,  we  should  find  this  feature 
prolonged  backwards  during  intra-uterine  life  up  to  the  precise  point 
where  sex  is  distinguishable.* 

Classification  of  Diseases  Fatal  in  the  Several  Quarters  of 

the  First  Year. 

With  the  knowledge  that  about  one-half  of  the  total  infant  deaths 
occur  during  the  first  three  months  of  extra-uterine  life,  and  keeping 
in  view  the  stationary  character  of  the  death-rate  at  this  period,  it 
may  fairly  be  assumed  that  a large  proportion  of  these  deaths  result, 
not  from  disease  in  the  ordinary  sense,  but  from  the  lack  of  certain 
vital  forces  which  make  independent  life  difficult,  if  not  impossible. 

In  other  words,  vitality  in  the  newly  born  has  a negative  as  well  as 
a positive  aspect.  It  is  a quality  of  the  child  at  birth  rather  than  the 
accident  of  its  surroundings  afterwards. 

Here,  however,  we  may  appeal  to  the  causes  to  which  these  deaths 
are  attributed,  and  for  this  purpose  I have  grouped  these  to  which  the 
infant  deaths  of  1903-4  have  been  ascribed.  These  number  3,952 
males  and  3,186  females. 

With  regard  to  the  groupings  here  adopted,  but  specially  with 
reference  to  the  inclusion  of  “ atrophy  and  debility  ” among  the  deaths 
which  are  here  ascribed  to  “ immaturity,”  it  may  be  urged  that  this 
term  includes  deaths  arising  from  the  wasting  diseases  of  childhood, 
and  related,  therefore,  rather  to  disorders  of  diet  than  to  congenital 
defect.  But  while  this  undoubtedly  is  the  case,  the  large  number  of 
deaths  attributed  to  these  causes  which  occurs  in  the  early  weeks 
seems  to  point  to  an  initial  defect  in  vitality,  and  the  time  of  their 
occurrence  rather  than  the  causes  under  which  they  have  been 
registered  has  been  allowed  to  determine  their  inclusion  in  Group  I. 

Groups  III.,  IV.,  and  V.,  must  also  be  regarded  as  overlapping, 
because  terms  such  as  “ convulsions,  fits,  etc.,”  have  reference  rather 
to  the  mode  of  death  than  its  cause,  and  must  frequently  lead  to  the 

* Of  7,133  infants’  deaths  in  the  year  1903-4  (3,947  of  which  were  males 
and  3,186  females),  49  (48'6)%  of  the  former  and  48  (47'8)%  of  the  latter 
died  during  the. first  three  months;  but  31  (30  7)%  of  the  male  deaths  and 
29  (29*4)  % of  the  female  deaths  occurred  during  the  first  month  the  number 
of  each  attributable  to  accidents  of  birth  bring  27  and  12,  or  2 2 and  and  1 2 ^ 
respectively  of  the  numbers  occurring  under  one  month,  a difference  most 
likely  resulting  from  the  difference  in  size  of  the  child,  and  the  relation  of 
this  to  the  pelvic  measurements. 


Table  A.— GLASGOW,  1903-4.  MALES.  INFANT  DEATHS  AT  GIVEN  AGES  AND  FROM  SEVERAL  CAUSES. 
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GLASGOW,  1903-4.  FEMALES.  INFANT  DEATHS  AT  GIVEN  AGES  AND  FROM  SEVERAL  CAUSES. 
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inclusion  in  the  group  of  nervous  diseases  of  many,  which,  in  reality, 
belong  to  digestive  disorders  on  the  one  hand,  or  meningeal  affections 
of  tubercular  origin  on  the  other. 

There  are  contrasts  in  the  rates  presented  by  the  several  groups  in 
each  sex,  but  in  both  the  number  grouped  as  “ immaturity  ” form 
about  one-third  of  the  total  rate,  and  contribute  two-thirds  of  the 
deaths  occurring  within  the  first  four  weeks.  Next  in  order  of  fatality 
come  diseases  of  respiration,  and  thereafter  those  of  digestion  and  of 
the  nervous  system.  It  is  to  be  noticed  that  the  numbers  occurring 
from  the  eighth  month  onwards  are  on  a higher  level  than  those  during 
the  seventh  month,  which,  in  both  sexes,  is  that  in  which  the  fewest 
number  of  deaths  occur. 

It  is  during  these  months  that  the  disturbances  of  digestion  due  to 
weaning  might  be  expected  to  show  an  increasing  number  of  deaths, 
but  the  increases  shown  in  the  fourth  quarter  are  due  partly  to  nervous 
diseases,  but  chiefly  to  the  infectious  diseases,  whooping-cough  and 
measles. 

With  this  grouping  of  the  causes  of  infant  deaths  we  may  proceed 
to  ask  whether  corresponding  groups  can  be  established  for  former 
years  with  the  object  of  answering  the  question  : In  what  groups  has 
decrease  occurred  ? 

The  difficulties  of  finding  corresponding  groupings  are  considerable 
here.  It  is  possible  that  in  the  earlier  decades  of  registration  many 
premature  births  escaped  registration  altogether,  and  for  classification 
purposes  they  were  not  separated  out  in  Scotland  until  1877,  and  then 
were  taken  from  the  group  of  “ atrophy  and  debility.”  In  a similar 
manner  atelectasis  does  not  appear  as  a cause  of  death  until  1883. 

Keeping  these  changes  in  view,  I have  endeavoured  to  group  the 
37,914  deaths  already  referred  to.* 

Immaturity. — In  the  Table  the  deaths  attributed  to  the  causes 
included  in  this  group  formed  43  per  1,000  male  births  and  36  per 
1,000  female  births  in  1870-2,  and  47  and  37  respectively  in  1900-2, 
being  lower  than  either  in  1880-2  and  1890-2. f 

* The  proportion  unallocated  in  each  period  formed  respectively  < 9,  8 t, 
6'5,  and  8’4%. 

t Relationship  of  Immaturity  to  other  causes  of  Death  among 
Infants. — A limited  enquiry  into  the  numerical  relationship  between  infant 
deaths  from  “Immaturity”  and  “all  other  causes”  suggested  that  the  volume 
of  the  latter  bore  some  definite  relationship  to  those  arising  from  immaturity, 
and  that  this  relationship  was  fairly  constant,  even  when  healthy  and 
unhealthy  districts  were  compared.  Hence  the  number  attributed  to  imma- 
turity could  be  regarded  as  an  index  to  the  total  volume  of  deaths  which 
would  occur  during  the  first  year  of  life  in  a given  district,— -the  suggestion, 
indeed,  being  that  immaturity  expressed  not  only  the  cause  in  individual  cases, 
but  was  also  the  expression  of  susceptibility  to  disease,  which  would  piovc 
fatal  to  a definite  number  of  the  others. 
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GLASGOW.— INFANTILE  MORTALITY  (MALES  AND  FEMALES), 
DEATH-RATE  PER  1000  BIRTHS  FOR  SEVERAL  GROUPS  OF 

. DISEASE.  " 


1870-2. 

1880-2. 

1890-2. 

1900-2. 

Causes  of  Death. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

I.  Immaturity 

48'2 

36‘0 

41*3 

327 

40'2 

35'2 

46‘8 

37"3 

II.  Diseases  of  Respiration... 
III.  Diseases  of  Digestion,  in- 

46'2 

3 7 ’3 

407 

32‘9 

4F3 

32'3 

33-9 

29"2 

eluding  Diarrhoea 

277 

23'2 

20'0 

17’6 

21'6 

18’8 

25-0 

18"8 

IV.  Diseases  of  Nervous 

System 

127 

10-6 

14‘2 

11-2 

17'5 

13'0 

16'6 

12"3 

V.  Tubercular  Diseases 

17'0 

157 

13'3 

10'6 

7‘6 

6‘2 

6‘8 

5-3 

VI.  Accidents  of  Birth 

— 

— 

— 

— 

— 

0’7 

0‘5 

VII.  Infectious  Diseases 

17'3 

177 

15‘0 

16'2 

16'6 

16'3 

13’8 

13"9 

VIII.  Syphilis 

1'9 

2’0 

2'9 

2’0 

27 

1'6 

1-8 

17 

Unallocated 

13'0 

IS’8 

y 

14‘0 

11*5 

10‘2 

8'8 

13'2 

11‘2 

179’0  156-3 

160'8 

1347 

1577 

132‘2 

158-6129-9 

i 

Diseases  of  respiration  have  declined  from  46  per  1,000  for  males 
and  37  for  females  in  1870-2,  to  34  and  29  in  1900-2. 

Diseases  of  digestion. — In  1900-2  these  were  lower  for  both  sexes 
than  in  1870-2,  but  greater  than  in  the  intervening  periods,  especially 
for  males. 

Diseases  of  the  nervous  system  are  now  greater  for  both  sexes,  and 
should  probably  be  read  together  with  the  diseases  of  digestion. 

Tubercular  and  infectious  diseases  are  both  lower  than  formerly  in 
consonance  with  the  movement  of  the  death-rate  for  these  diseases 
at  all  ages. 

Condition  of  Newly-born  Children  with  Reference  to  the 
Health  of  the  Mother  During  Pregnancy. 

An  opportunity  occurred  during  last  winter  of  making  enquiry 
into  the  condition  of  recently-born  children,  with  reference  to  the 
health  of  the  mother  in  the  previous  months.  The  limit  of  registration 
of  births  in  Scotland  extends  to  twenty-one  days,  and  the  custom  of  the 
average  parent  or  guardian  seems  to  be  to  take  full  advantage  of  the 
interval,  because,  in  an  arrangement  with  registrars  to  obtain  early  in- 
formation of  births  registered,  we  found  that  it  was  usually  the  fourth 
week  after  birth  before  the  enquiry  could  be  made.  Consequently,  of 
268  births  which  were  enquired  into,  in  44  cases  no  information  could 
be  obtained,  either  because  the  families  had  removed  or  were  not  found 
at  the  time  of  visit ; 12  were  dead,  and  46,  or  almost  22  per  cent 
of  the  212  remaining,  were  found  to  be  badly  nourished. 
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Underfed  in  Relation  to  Condition  of  Mother. — Grouping  these  212 
children  according  to  their  condition  at  the  time  of  enquiry  and  the 
relation  of  this  to  the  manner  of  feeding,  the  proportion  of  children 
who  were  badly  nourished  on  breast  milk  is  more  striking  than  the 
proportion  fed  artificially. 


Nursed. 

Artificially  Fed. 

Condition. 

Number. 

Per  cent. 

Number. 

Per  cent. 

Well  nourished  ... 

Fairly  ,;  

511 

97  f 

80 

5\ 
13  j 

64 

Badly  „ 

36 

20 

10 

36 

184 

28 

= 87% 

= 13% 

There  is  little  evidence  here  of  a desire  on  the  part  of  mothers  to 
deliberately  sacrifice  the  interest  of  the  child  to  their  own  convenience. 
It  is  the  20  per  cent  of  nurslings  who  were  badly  nourished,  a con- 
siderable portion  of  the  53  per  cent  who  were  only  fairly  nourished, 
and  all  save  18  per  cent  of  the  artificially  fed,  which  reveal  the  magni- 
tude of  the  work  lying  before  us  in  the  effort  to  gain  for  these  children 
a fair  chance  of  surviving  their  first  year.  In  France,  as  most  of  you 
are  aware,  a movement  has  lately  been  begun  for  feeding  the  mothers 
of  indifferently-thriving  children,  and  the  effort  has  at  least  a rational 
basis. 

Reasons  for  Artificial  Feeding. — Notwithstanding  the  limited  scope 
of  the  enquiry,  the  statement  of  reasons  for  having  recourse  to  artificial 
feeding  is  not  without  interest.  Of  the  28  artificially- fed  children, 
18  were  legitimate  and  10  illegitimate.  In  i of  the  former  and  8 of 
the  latter  the  mothers  were  working  out  and  unable  to  attend  to  the 
children. 

Condition  of  Mother.— In  19  of  the  46  badly-nourished  children,  it 
was  ascertained  that  the  mother  had  been  working  out  during  her 
pregnancy,  that  m 9 of  these  it  was  associated  with  insufficient  food, 
and  in  7 this  was  combined  with  the  use  of  alcohol  or  malt  liquors. 
In  15  the  father  was  in  irregular  employment.  Eighteen  mothers  were 
ascertained  to  have  had  insufficient  food  during  their  pregnancy,  14 
were  in  bad  health  during  the  whole  time,  and  in  27  the  father  was  in 
irregular  employment. 

Few  things  were  more  suggestive  in  this  enquiry  than  the  tale  of 
children  dead  in  families  in  which  those  badly-nourished  children 
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were  found.  In  the  46  families  the  total  births  numbered  243,  or 
rather  more  than  five  to  a family,  but  of  these,  85  children,  or  34‘9 
per  cent,  had  already  died  during  infancy  or  childhood. 

Points  Suggested  for  Discussion. 

At  almost  every  step  of  the  enquiry  there  is  lack  of  precise  and  early 
information  of  the  circumstances  which  precede  infant  deaths,  and  to 
accomplish  this  I suggest  the  following  points  for  discussion.  (It 
should  be  remembered  that  the  Midwives  Act  does  not  extend  to 
Scotland.) 

(1)  The  earlier  registration  of  births,  and  registration  of  still-births.* 

(2)  The  establishment  of  dispensaries  for  nurslings. 

(3)  More  extensive  information  of  a clinical  character  regarding  the 
nutritive  value  of  pasteurized  as  against  sterilized  milk  ; and  the 
dietetic  value  of  the  various  infant  food  stuffs  in  the  market. 

q Since  August  of  last  year  we  have  had  an  arrangement  in  Glasgow  by 
which  out-door  births  attended  by  the  staff  of  the  Maternity  Hospital  are 
intimated  to  me  within  48  hours  of  their  occurrence ; but  there  must  be  a 
large  proportion  of  births  unattended  either  medically  or  by  any  nursing 
staff,  and  it  is  probable  that  these  are  the  most  desirable  to  be  known. 


JOHN  WRIGHT  AND  CO.,  BRISTOL. 


